In a previous investigation of cutaneous thermal thresholds it was found that although thresholds to contact warmth and cold stimuli in terms of a fixed temperature scale were extremely labile, they were consistently related to the skin temperature at the site under test (Lele, 1954) . Thus thresholds measured in terms of degrees above or below the skin temperature at the test site remain more or less constant over a wide range of skin temperatures. A subsequent study ofthe reaction times to cutaneous thermal stimuli led to the conclusion that for thermal stimuli it is essential to express stimulus intensities by measuring them from and in terms of the threshold intensities and not from an absolute zero since only then can legitimate comparisons between different areas, different sessions, and different subjects be made (Lele and Sinclair, 1955) . Little attention has been paid to these facts in the past and perhaps some of the numerous discrepancies in work on skin sensation stem from this cause. Moreover, convenient instruments for conducting thermosensory examinations in this manner are not readily available. The electrothermal stimulator described below was designed to fulfil this need and provide an instrument which would enable the application of warm or cool stimuli of different sizes and shapes and of desired (physiological) intensity to the skin, irrespective of the differences in the surface temperature of the skin at different sites.
DESCRIPTION OF THE INSTRUMENT
The instrument essentially consists of a thermojunction of two different (p and n forms) semiconductors, a lowvoltage, high-current power supply, and a current reversing switch. On passing a current through the two semiconductors in contact with each other a marked Peltier effect develops, one end of the junction becoming warmer and the other cooler than initially (Joffe, 1958) . The electrical conductivity of these semi-conductors is better than their thermal conductivity and thus a stable temperature gradient proportional to the current flow becomes established between the two ends of the thermojunction and the ambient temperature. Reversal of the direction of the current reverses the thermal effects.
Thus, either end of the thermojunction can be used for warming or cooling an object (of low thermal capacity) placed in contact with it. In practice, one end is used for stimulation, the other being kept in contact with metal fins to aid thermal dissipation.
The skin temperature at various test sites varies between 180 and 350 C. even when the subjects are in thermal equilibrium with the ambient temperature (Lele, 1954) . Thus the range of stimulus temperatures needed for an adequate sensory examination extends from about 100 to 45°C. This range of 350 and the rapidity with which the stimulus temperature needs to be changed determine the size of the thermojunction and the power supply needed. In practice, a thermojunction with a thermal pumping capacity of about 5 watts is found to be adequate. The power requirements for maintaining the temperature of the stimulator at a selected level during its application is determined by the thermal capacity and conductivity of the skin, the maximum temperature gradient, and the duration of stimulation. Under normal conditions of use, 0 5 to 1-0 watt of power is needed.
Based on these considerations the instrument shown in Fig. 1 was constructed. The mains-operated power supply is capable of delivering up to about 15 amperes of partially filtered direct current at 6 volts maximum and thus could be used with larger thermojunctions. A variable autotransformer (Variac) allows of continuous variation in the input voltage to the power supply and thus in its output voltage. The current flowing through the thermojunction is kept well under the safe maximum limit by series and shunt resistances so that unsafe monitor operating conditions or damage are precluded.
A power level switch switches the two main currentlimiting resistors from a series connexion (low-power position) to a parallel connexion (high-power) giving a 4: I resistance ratio. The high-power position is used to bring the stimulus temperature rapidly to the desired value; the low-power position is then used to maintain it at this temperature. A D.C. ammeter is used to monitor the current continuously in the circuit.
The direction of the current through the thermojunction is controlled by a current reversing switch. In addition, this switch also inserts another resistor in the circuit when the direction of the current is such that the stimulus temperature is rising, since the efficiency ofthe thermojunction for heating and cooling is not equal. A commercially available bismuth and antimony telluride thermojunction with a thermal pumping capacity of 5 watts (maximum current 15 amp6res; the figure of 329 and the other with aluminium strips (fins) which are painted black and act as a 'heat sink' (Fig. 2) 
